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Raykov (1994)

Meredith (1990)

14

(latent variable growth curve model) Raykov (1994
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22
Raykov (Raykov ' latent variable growth curve model or longitudinal factor analysis model)
Raykov (1994)

(second order - longitudinal factor analysis)
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(overall change factor = TOVA)
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factor analysis model with single indicator) (2539
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( 222
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(Gottman Rushe, 1993; Raykov, 1994;
Wiett, 1994)
(Willett, 1989; Woodruff Houston,
1994)
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Collins
1995) McArdle Hamagami (1991, 1995)
( 21, 221 2.2.2)
(intercept)
, (relative effects) 2-3
3
2.3 McArdle, Hamagarri
growth curve model developed by McArdle, Hamagami Epstein)
McArdle Epstein (1987)
(autoregressive model)
(constant) McArdle Epstein
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Horn (1991,

Epstein (latent
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5 . (structural regression
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(latent growth curve model = LGM model)

'm (autoregressive model)

(simplex model)

4 (quasi - Markov simplex model) (causal

model) (Blalock, 1985; Horn

McArdle, 1980; Joreskog

Sorbom, 1979; Nesselroad

Baltes, 1979; Rogosa; 1979 McArdle Epstein, 1987)
(longitudinal ~ factor
analysis model) (autoregressive model) 5
(autoregressive model) (mean intercept)
(Horn McArdle, 1980; Joreskog Sorbom, 1979
McArdle Epstein, 1987) (growth curve model)
(McArdle, 1986b McArdle Epstein, 1987)
(AMOVA repeated measures)
(dynamics)
Raykov McArdle, Epstein
Hanagami 5
(constant) 2
Raykov
McArdle Hamagami (1991, 1995)
McArdle, Epstein
Hamagami Y
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(modeling complete growth curves)
(modeling  incomplete  growth
curves) McAdle

Anderson (1990), McArdle Hamagami (1991, 1995)

[ ] McArdle Hamagami

(1991, 1995) 6
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6 1 5  (¥1, ¥2,
¥31 ¥4 ¥5) 0)
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Y6, ) = )+BG () +EG)
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(correlation  coefficient)

( Y1,Y2,Y3,Y4 Y5 1 L

Y1,Y2,Y3,Y4 Y5

) 1

5 McArdle Hamagami (1991, 19951
(flexible)

B(t) McArdle Hamagami

1 (latent

growth curve model with free parameter = FRC model)

B(®)

(constraint)

McArdle Epstein (1987)

(unequal disturbance variance) ,

(unequal disturbance variance model = UDV model)
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2 (latent

curve growth model with fixed parameter = FIC model)

B(Y)
B(0) B(®)
[0,22 1-1] Ln) = TO ()=10
5
Y(1. ) = 100+ Bd) (100 = 100 + 0(10) = 100
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YB3 ) = 100+B@ (100 = 100 + 2 (10) = 120
Y(4,) = 100+ (4)(10) = 100+1(10) = 110
YG ) = 100+BB (100 = 100-1 (10) = 9
B()
3 (linear growth model = LIN model)
5
B(t) [0 1 2 3 4]
) = 100 ()=10 5
Y1, ) = 100+ Bd) (10) = 100+ 0 (10) = 100
Y@ ) = 100+B@2 (10 = 100 + 1 (10 = 110
YB3 ) = 10+B@® @0 = 100+ 2 (10 = 120
Y@ ) 100 + B@ (100 = 100 + 3 (10) = 130
Y ) = 100+ BG) (10 — 100 + 4 (10) = 140
B 0123 4
4. ( slope baseline growth model = NSB
mcdel) 0

B(t: [0,0,0,0,0 ]



B(®)
B
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-
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Latent growth curve model

rth free parameter = FRC model

b -t -

Linear growth model = LIN model

B()

[0, 12 3 4] [0, 2 46 8]

—_

Latent growth curve model

with fixed parameter = FIC model

No slope baseline growth model = NSB model
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McArdle Hamagami (1991,1995) Bollen (1989)

4

1 - (Chi-Square Statistics = %2 -

(degree of freedom) -

4
(kurtosis)
100
20 1
2 (Goodness-of-Fit Index = GH) GH
GH 0 ]
GH
1
GH
3 (Root Mean Squa’ed Residual = RMR)
RMR
? (standardized variable) RMR

RMR



R

(Largest Standardized Residual)

2.00

(Bollen, 1989 , 2538)
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(cognitive

domain)

2526

development)
development)
domain)

(psychomotor  domain)

2533)
domain) (affective  domain)
3
6 3
*
*
, 2538)

33

(psychomotor

(mental
(physical

(cognitive
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10
12 ( , 2536)
( , 2538)
Eichorn (1979) ery (1978)
Shaffer (1985)
4-6 95-10 18
178 73
6 - 12 130 - 135
27 - 36
45 - 6.8 7.6 - 15.2

(childhood)

(acolescence)
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F

(latent growth curve model)

(latent growth curve model) (learning to learn)
1 (concept)
' (discrimination)
2-5 5-7 7
5-7 “ 5X7 shift”
'm 3-5 (learning to learn)
3 7- 2 3
3-5
42 % 4
6 6 88 %
5 X7 shift ” (cognitive
hypothesis) 5-7
Sharp (1979 Shaffer, 1985)
cognitive
domain) 4 (concrete operations)

(the relation between language and thought)
(memory) ( etacognrtive skills)

Shafp



(the organization of word meanings)
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(physical domain)
McArdle Hamagami (1991, 1995)

5

(2539) 3
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2536

(latent growth curve model with free parameter

= FRC model)

(fit)
? (latent growth curve model with fixed parameter = FIC model)
(linear growth model = LIN model)

(no slope baseline growth model = NSB model)

(linear growth model = LIN model)

(latent growth curve model with free parameter = FRC mocfel)
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